pleurodesis, or even a surgical operation, in order to remove or obliterate the cystic area in the lung.
This attitude towards the management of the initial spontaneous pneumothorax is conditioned by the view that recurrence is less likely than not. Movitt, Smith, and Eloesser (1947) quote various authors whose figures for recurrences vary between 20 and 45%, but this statement is really meaningless, for no allowance is made for the varying periods of time during which the patients were kept under observation. If one takes a series of cases of known spontaneous pneumothorax it is only possible to state that, in so many, there had been more than one attack, but these figures refer only to a limited period in the life history of the patient and they are certain to need revision in an upward direction as the years go by. The figures already published therefore represent a minimum, and it is probably correct to state, contrary to the accepted belief, that recurrence is more likely than not; in other words, that the pneumothorax will probably recur in more than half of a group of cases. In fact, it appears to be logical to state that any spontaneous pneumothorax is potentially recurrent, and to draw the conclusion that it is advisable to adopt treatment on the occasion of the first recognized attack.
Artificial fusion of the pleura dates back to 1901 , when Spengler (1906 reported on the effect of injections of a hypertonic solution of glucose. His results could not have been very satisfactory because, in 1906, he appears to have been the first to advocate the use of 0.5 % solution of silver nitrate. For many years after this there was no report of progress in the treatment of spontaneous pneumothorax although a certain amount of work must have been carried on in the meantime. Bethune (1935) advocated poudrage of the pleura with iodized talc, and Chandler (1939) described the results of the injection of a solution of oil of gomenol in olive oil. In the same year Hennell and Steinberg (1939) advocated the use of iodized oil or glucose solution. After the war there was a revival of interest in the condition and a number of papers have been published within the past few years. Steele (1947) reviewed the results of the application of talc to the pleura. He concluded that the insufflation of talc powder was more effective than injection of a suspension of this material. Hetherington and Spencer (1947) reported good results from the use of oil of gomenol and oil of cajuput, but they stated that the injections were apt to cause "moderately severe" pain, for which morphia might be required. Movitt and others (1947) discussed the value of a number of substances, including blood, guaiacol, iodoform, and lipiodol, but the variety of materials investigated appears to suggest that none was entirely satisfactory. Brock (1948) In the second group are substances which act by physical rather than by chemical means; hitherto the only example has been talc, which is a silicate of magnesia. This substance has not been uniformly successful and, in order to achieve the best results, it has been found necessary to use insufflations of the powder. In this connexion attention must be drawn to a recent paper by Baar (1953) , who describes the formation of granulomatous masses after the use of talc in abdominal surgery. Ross and Fullerton are quoted by Waring (1944) as stating that talc causes formidable foreign body reactions in the pleura, which often thickens to the extent of 1 cm. It would appear that some patients must be unduly susceptible to contact with talc, and very small quantities may produce considerable lesions.
Although not much is known about the subject at present it would appear that talc is not a suitable substance to use as a routine. Nothing has so far been written about any similar action of kaolin, which is a silicate of aluminium.
The object of the present paper is to draw attention to the value of kaolin in producing a mechanical pleurisy with firm adhesions. The kaolin suspension is injected into the pneumothorax space and it is considered that the minute crystals act as an abrasive upon the endothelial lining of the pleura. There is no chemical action, so far as we know, and therefore there is no possibility of injury being caused to the tissues.
Although kaolin does not seem to have been used for the purpose of producing pleural adhesions in this country or in the United States it has been employed on the Continent, and particularly in Switzerland, for the past 10 years.
Details were published by Egger and Good (1945) , in which they advocated the use of a single dose of 0.3 g. of kaolin suspended in 1 or 2 ml. water. They claim that firm adhesions were produced in 10 to 14 days. In the present series the production of adhesions took considerably longer.
TECHNIQUE
Various concentrations of suspension were employed in the first few cases. At first a 50% suspension was tried and it was found that, although the resulting liquid was of the consistency of thin mud, the material was perfectly easy to inject. Weaker suspensions were then used, and, in the bulk of cases in this series, a 25% suspension was found to be satisfactory. It is possible, of course, that an even more dilute suspension would be equally effective, but the lower limit of concentration necessary to produce the required pleural reaction has not yet been explored.
The technique of preparing the material is very simple, for 25 g. of kaolin is suspended in distilled water and the volume is made up to 100 ml. The suspension is then filled into ampoules and sealed. In each case the ampoule is sterilized in the autoclave before use. The suspension has proved to be clean and easy to handle.
As a rule it has been found advisable to carry out the injection when the lung is about two-thirds expanded. In most cases it was found to be satisfactory to keep the patient in bed and to allow the lung to expand in the natural course of events. In some, where there was an unusually large quantity of air in the pleura, it was found necessary to remove quantities of air before the injection was carried out. In each case in this series the volume of suspension injected into the pleura was 2 ml. The concentration was either 50% (five cases) or 25% (18 cases).
In every case pain developed on the affected side of the chest, but this was never very severe, and it responded easily to the simpler anodynes. Morphia was never found to be necessary. During the second day the temperature began to rise in all cases, reaching the maximum of 101' on the third day after the injection. The duration of fever varied from four to eight days.
Evidence of pleurisy was afforded by the development of a considerable effusion in all cases. Physical signs were apparent by the fourth day and the fluid accumulated rapidly, reaching a maximum on the eighth day. In many of the cases no further action was taken, and the fluid and air both absorbed rapidly. As judged by fluoroscopic examination the pleura was everywhere in apposition during the third or fourth week. In a few cases fluid was removed, but this was never because the quantity was so great as to cause respiratory embarrassment. The reason for withdrawal of fluid in five cases was in order to carrv out chemical analysis in an attempt to discover the fate of the kaolin. She was admitted to a nursing home and the radiographs showed an almost complete spontaneous pneumothorax on the right side. The air-cyst in the left lower lobe was very much larger than it had been three years before, and there appeared to be a very considerable reduction in the total ventilating space.
The patient recovered quite rapidly with rest, and it was decided that pleurodesis should be carried out. This was done by injecting intrapleurally 2 ml. of a 5000 suspension of kaolin, and a satisfactory reaction was attained. On the eighth day after the operation 10 oz. of clear fluid was removed from the right pleural space. The lung expanded and all evidence of the pneumothorax had disappeared within three weeks. The patient returned to India and it appears that she has not so far experienced any further pleural incident, although she has since undergone general anaesthesia for the removal of the appendix.
This case serves to illustrate that there is a possible risk of the development of a spontaneous pneumothorax during air travel. It is reasonable to suppose that if the pleura had been fused at the time of the initial attack the patient would have been spared an alarming experience. CASE 2.-Mr. S.B., aged 23, was seen in consultation on September 19, 1951. He had been in perfect health until September 15, 1951, when he experienced a sudden acute abdominal pain while on holiday. The abdominal picture was so pronounced that a provisional diagnosis of perforated duodenal ulcer was made, but the development of respiratory symptoms led to a revision of the diagnosis. When the patient was first seen there were signs of a complete spontaneous pneumothorax on the left side, and pleural synthesis by means of kaolin was carried out a few days later. Recovery was uneventful.
The patient was seen again on December 22, 1952, when he himself recognized the development of a small spontaneous pneumothorax on the right side.
In view of the fact that there were no symptoms and that the patient wished to spend Christmas at home, it was decided not to take action on this occasion. 
